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doi:10.1016/j.pedneo.2011.05.009Multicystic dysplastic kidney (MCDK) is a congenital maldevelopment in which the renal cortex
is characteristically replaced by numerous cysts of multiple sizes. MCDK presenting as a single
predominant large cyst in morphology is less common. We report on the prenatal imaging find-
ings and perinatal management of a fetus with MCDK unusually presenting as a single predom-
inant large cyst, erroneously interpreted as a severe fetal hydronephrosis. Details of the
perinatal history, radiological evaluation, morphological characteristic, and clinical aspect
of this case are presented. We also discuss a few studies addressing the sensitivity of magnetic
resonance urography for the prenatal diagnosis of MCDK.
Copyright ª 2011, Taiwan Pediatric Association. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introduction
Multicystic dysplastic kidney (MCDK) is a congenital devel-
opmental anomaly consisting of multiple variably sized
cysts, with little or no normal renal tissue discernible.t of Pediatrics, Chung Shan
, Section 1, Jianguo North
w (J.-N. Sheu).
an Pediatric Association. PublishMCDK is usually unilateral and involves the entire kidney,
with an incidence of 1:2400e4300 live births.1,2 Histo-
pathologically, the appearance of the kidney characteris-
tically varies with number and size of cysts and the amount
of solid tissue. Morphologically, MCDK presenting with
a single predominant large cyst is less common. Confusion
between MCDK and fetal hydronephrosis may occur,
particularly in cases with a single predominant large cyst.
Antenatal diagnosis may be changed in some patients owing
to imaging results and affects prenatal counseling of
parents and postnatal therapeutic planning.ed by Elsevier Taiwan LLC. All rights reserved.
228 F.-F. Lim et alHerein, we report on prenatal ultrasound and magnetic
resonance (MR) imaging findings and perinatal management
of a fetus with MCDK presenting as a single predominant
large cyst, erroneously interpreted as unilateral severe
fetal hydronephrosis. The perinatal history, radiological
evaluation, morphological characteristic, clinical aspects,
and outcome of this case are presented. We also review
a few studies that emphasize fetal MR urography can
provide high-quality images of both the urinary tract and
adjacent abnormalities for the evaluation of genitourinary
anomalies.3Figure 1 Prenatal ultrasound examination of the fetus. (A)
At the 21st week of gestation a single large fluid-filled mass
situated in the left renal fossa and a mild pelvic dilatation in
the right kidney were seen. (B) At the 27th week of gestation,
similar findings of an enlarged left renal pelvis and a mild
hydronephrosis in the contralateral kidney were revealed. (C)
Postnatal ultrasound examination revealed a single predomi-
nant large cystic mass occupying the left renal space, which
was surrounded by a few small noncommunicating cysts in the
lower pole of the mass.2. Case Report
A 32-year-old woman (gravida 3, para 2, abortion 1) was
referred to our hospital because of a fetal abdominal mass
noted on antenatal ultrasound at 20 weeks of gestation.
Fetal ultrasound study with a transabdominal transducer at
21 weeks of gestation showed a single large fluid-filled mass
(48 mm  40 mm) situated in the left renal fossa with
a suspected fetal hydronephrosis and a mild pelvic dilation
in the right kidney (anterior-posterior diameter, APD 11 mm)
(Figure 1A). To further assist diagnosis, the mother was
referred for fetal MR imaging. The imaging was performed
on a 1.5-T MR unit (Magnetom Sonata, Siemens, Erlangen,
Germany) with coronal and axial T2-weighted image
sequences. Fetal abdominal MR imaging showed a single
predominant cystic lesion measuring 44 mm  33 mm in size
in the left renal fossa and a slightly dilated pelvis of the
right kidney (Figure 2). The cystic lesion was of homoge-
neous high signal intensity on the T2-weighted image. The
contour of the cyst resembled that of a dilated renal col-
lecting system. The images also revealed a nondistended
bladder. No dilated ureter was visible. These MR imaging
appearances suggested a fetal renal anomaly that prompted
the provisional diagnosis of a unilateral fetal hydronephrosis
caused by obstruction at the ureteropelvic junction (UPJ).
Chromosome analysis of amniotic fluid revealed a normal
46, XY karyotype. With counseling of the parents, the
assessment of the fetal hydronephrosis was performed
after birth. A follow-up ultrasound examination at 27
weeks of gestation revealed similar findings of an enlarged
left renal pelvis (45 mm  35 mm) and mild contralateral
pelvic dilation (APD 13 mm, Figure 1B). The clinical courses
for both the mother and fetus were uneventful during
follow-up.
At 31-weeks gestation, the mother was admitted to our
hospital because of preterm labor. Two doses of betame-
thasone (10 mg/per dose) were administered intramuscu-
larly to induce fetal pulmonary maturity. An emergent
caesarean section was performed because a sign of fetal
distress was noted. The male infant weighed 2324 g, with
Apgar scores of 4 and 6 at 1 minute and 5 minutes, respec-
tively. He suffered from respiratory distress immediately
after birth, requiring airway intubation with mechanical
ventilator support, and was subsequently transferred to our
neonatal intensive care unit. Physical examination per-
formed on admission demonstrated a palpable mass over the
left abdomen.
Routine laboratory tests revealed a white cell count of
8500/mm3 with 26% neutrophils and 59% lymphocytes,hemoglobin 15.3 mg/dL, platelet count 296,000/mm3, serum
creatinine 0.6 mg/dL, urea 9.1 mg/dL, Na 139 mEq/L, K
3.7 mEq/L, calcium 8.6 mg/dL, albumin 3.3 g/dL, alanine
aminotransferase 4 IU/L, aspartate aminotransferase 18 IU/
L, and C-reactive protein <0.3 mg/dL. The results of
urinalysis were within normal limits. Postnatal ultrasound
examination revealed a single large predominant cystic mass
(45 mm  38 mm) over the left renal fossa, which was sur-
rounded by few small noncommunicating cysts of varying
Figure 2 Fetal abdominal magnetic resonance imaging performed at the 21st week of gestation. (A) T2-weighted coronal image
showed a single predominant cystic lesion in the left side of the abdomen (long arrow). The image also revealed a nondistended
bladder (short arrow). (B) T2-weighted axial image showed a large cyst occupying the left renal fossa (long arrow). A slightly dilated
pelvis of the right kidney was also visible (arrowheads). A normal gallbladder was evident (short arrow).
Fetal MRI on a single predominant large cyst 229size in the lower pole (Figure 1C). A 99mTc-dimercapto-
succinic acid renal scan showed a nonfunctionaleleft kidney.
Voiding cystourethrography revealed no vesicoureteral
reflux. Based on these imaging studies, a unilateral MCDK
was proven. We recommended a conservative management
and long-term follow-up of the infant with periodic ultra-
sound assessment. A surgical approach was performed of the
parents’ request because they were concerned about the
subsequent complications of MCDK.
A gross specimen revealed that the excised dysplastic
kidney was enlarged (55 mm  43 mm  35 mm), consisting
of a single predominant large cystic mass surrounded by
minimal parenchyma and a few small cysts in the lower pole
of the mass (Figure 3A). There was a single large cyst was
seen on cut section. The renal pelvis was dilated. The
ureter was severely stenotic at the UPJ. Microscopically,
the cystic mass contained multiple cystic lesions of
varying sizes lined by a cuboidal or flattened epithelium
(Figure 3B). A few primitive glomeruli and tubules could be
identified. The intercystic tissues consisted of dysplastic
mesenchyma including cartilage and fibromuscular tissue.
The renal pelvis and ureter showed edema and fibrosis. The
transitional epithelium of pelvis was compressed as
a single-cell-layer lining. These distinctive histopatholog-
ical features were compatible with the diagnosis of MCDK
(hydronephrotic type). The infant was discharged at 27
days of age. He remained well and had normal urinalysis
and renal function at the 5-year follow-up examination.3. Discussion
The etiology of MCDK remains unclear. Usually, there is
an association with atresia of the ureter, as seen in ourpatient, giving rise to the notion that congenital obstruc-
tion is the primary factor involved in the development of
dysplasia.4 Another theory that predominates is the failure
of ureteral bud-metanephros interaction.5 Several forms of
MCDK have been described.6 Both the classic type and less
common hydronephrotic type have cysts of various sizes
connected by loose, insubstantial fibrous tissue. The classic
type has a random configuration of cysts, whereas the
hydronephrotic type presents with a discernible and dilated
renal pelvis surrounded by numerous peripheral cysts. The
peripheral cysts may communicate with each other or with
the renal pelvis. Based on the gross appearance and path-
ological findings of the MCDK, our case illustrated that the
morphological characteristic of the MCDK was not like
a typical hydronephrotic type. It seemed to belong to
a hydronephrotic variant of MCDK,7 which made this diag-
nosis uncertain on prenatal imaging.
Distinguishing fetal hydronephrosis from MCDK is essen-
tial because the approach of therapy and indications for
surgery differ for each. Differentiation of cysts from dilated
collecting system can sometimes be difficult using ante-
natal imaging evaluations.8,9 Eckoldt et al9 compared
prenatal ultrasound diagnoses with neonatal findings and
found that 51 of 107 children with MCDK had a unilateral
MCDK, where this had not been explicitly suspected from
antenatal scanning, with sensitivity and specificity for the
antenatal diagnosis of 52.3% and 99.7%, respectively.
Further, the antenatal lead diagnosis was one of the
nonspecific hydronephrosis in 30 (58.8%) among the 51
false-negative MCDKs. Furthermore, Rizzo et al10 evaluated
the ultrasound prenatal diagnosis and management of
MCDK, with erroneous diagnosis in 5 of 17 cases. Of these
five misdiagnoses, one was a case of ureterovesical junction
obstruction who was misdiagnosed as unilateral MCDK, one
Figure 3 Pathological findings of the resected mass. (A) The
gross specimen showed the excised dysplastic kidney with
a single predominant large cystic mass surrounded by a few
small cysts in the lower pole. (B) Histopathological appearance
of the MCDK was composed of multiple cystic spaces of varying
sizes lined by a cuboidal or flattened epithelium. The renal
parenchyma showed primitive glomeruli, tubules, and
dysplastic mesenchyma including cartilage and fibromuscular
tissue (Hematoxylin and eosin stain, 40).
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ureterovesical junction obstruction, and the remaining
three were mistaken for severe UPJ obstruction based on
the presence of a single large fluid-filled mass situated in
the renal fossa, as seen in our presented case. McMann et al
recently evaluated 67 infants born with prenatally recog-
nized moderate to severe hydronephrosis with MR urog-
raphy within the first 6 months of life and found that 4
patients (6%) were MCDK who were erroneously inter-
preted as antenatal hydronephrosis.11 Even so, ultraso-
nography remains the primary imaging modality of choice
for the initial prenatal screening of the fetal anomalies.
Because it has no ionizing radiation, MR imaging is safer for
the fetus than computed tomography. MR imaging can
provide additional information in exquisite anatomic detail
and is helpful for the further delineation and character-
ization of fetal anomalies.12e14 However, this case report
illustrates the possible presence of pitfalls when utilizing
MR imaging for evaluating an antenatal MCDK, particularly
in presenting as a single predominant large cyst of the
fetal kidney with a suspicious ultrasonography. An under-
standing of a morphological variation of MCDK on MR
imaging appearance may prevent erroneous diagnosis in
the future cases.Recently, Kajbafzadeh et al assessed the potential of
MR urography in the evaluation of different genitourinary
anomalies in fetuses with equivocal ultrasound findings.3
MCDK was found in six patients of the series. The results of
ultrasound study were correct only in half of the six
patients with MCDK, but MR urography established the
correct diagnosis in the remaining patients. These findings
demonstrated that the fetal MR urography can accurately
diagnose a wide variety of genitourinary abnormalities and
can be used as a valuable complementary tool when
ultrasound is indeterminate.
We report here on a case of MCDK with a morphological
variation presenting with a single predominant large cyst. It
is important for clinicians to be aware that a variant of
MCDK can present in a similar manner of unilateral
obstructive uropathy on prenatal imaging. Fetal MR urog-
raphy may be used as an adjuvant imaging modality for
equivocal cases in the future.11,15
4. Conclusion
This case report highlights important clinical implications.
Prenatal differentiation between fetal hydronephrosis and
MCDK is essential for subsequent care for both the infant
and the parents. It may be suggested that the fetal MR
urography may also be a valid option as a complementary
tool in cases of inconclusive ultrasound findings.References
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